INTRODUCTION
Epidermolytic ichthyosis (EI) is a rare ailment that is most commonly inherited in an autosomal dominant pattern with a prevalence of 1:100,000-400,000. [1, 2] EI is caused by mutations in keratin (KRT) 1 or 10 genes. [3, 4] Up to 50% of EI cases are due to spontaneous mutations in these genes. [5] Disease manifestations begin at or shortly after birth, with multiple erosions and blisters that decrease in occurrence and severity with age to give way to scaling and hyperkeratosis. [1, 6] Here, the authors report a case of EI of possible autosomal recessive inheritance not due to KRT1 or KRT10 mutations that were suspected clinically and confirmed pathologically and review the literature of such cases.
CASE REPORT
An 11-year-old Saudi male born to consanguineous parents following an unremarkable pregnancy presented to the emergency department of our hospital with a 5-day history of fever and generalized body erythema. Apart from being diagnosed with EI in another hospital from a young age, the patient had no other medical illness. At admission, he was only using emollients and was not taking medications for any other condition. He had no prior surgeries or known allergies.
Family history revealed an older male sibling and a first-degree female relative with EI. His older brother was taken to another hospital with clinical sepsis 1 week before our patient's presentation and was later transferred to our hospital, where he passed away. His other siblings include three healthy sisters. His parents are consanguineous with generations of consanguinity reported in their respective families [ Figure 1 ].
On examination, a strong and unpleasant odor was immediately noted; dermatological examination revealed marked erythema with scattered erosions and scales over the face. Soles and palms showed hyperkeratotic plaques [ Figure 2 ]. The upper and lower extremities had thick scales with ridging, especially over the flexors [ Figures 3 and 4] . The trunk was also affected with scattered thick scales [ Figure 5 ].
Pathology reports from our patient's skin biopsies showed prominent hyperkeratosis with irregular acanthosis and vacuolar degeneration of the granular and spinous layers. In addition, there were occasional keratohyalin bodies and minimal blistering with an overlying mild perivascular chronic inflammatory infiltrate [ Figure 6 ].
The diagnosis was made based on the clinical picture and histopathology findings. For genetic testing, the patient's blood samples were collected in an ethylenediaminetetraacetic acid tube and sent to a referral laboratory in the United States. Testing for KRT1 and KRT10 mutations was negative. Subsequently, an ichthyosis panel was performed, the results of which were inconclusive. A diagnosis of EI due to probable autosomal recessive mutations in other genes was suspected.
Our patient was started on topical treatment in the form of emollients: 1% hydrocortisone for the face and 5% salicylic acid for the palms and soles. He also received oral acitretin 10 mg once daily and was given appropriate antibiotic treatment for his presenting complaints and for suppression therapy. When discharged, he was in a stable condition and was given an appointment to be seen at the outpatient clinic after 1 week and again after 2 weeks. On follow-up, he showed a good response to treatment, with an almost complete remission of all skin manifestations.
DISCUSSION
EI is a disorder of keratinization with prevalence rates varying between 1:100,000 and 1:400,000. [1, 2] It is a known consequence of mutations most commonly inherited in an autosomal dominant pattern in either or both of the KRT1 or KRT10 genes. [3, 4] Exceptional cases of autosomal recessive EI have been reported, representing a rare form of EI inheritance. [1] [2] [3] 5] KRT1 and KRT10 proteins are central to the cytoskeleton constituents and are expressed in the suprabasal layers of keratinized stratified epithelial tissue. In their absence, the keratinocytes of the superficial epidermis are more fragile and break easily. At birth, the dominant manifestations are erythroderma, desquamation and superficial fragile blisters. KRT1 and KRT10 proteins also play a role in inhibiting cell proliferation; therefore, the ensuing hyperkeratosis that becomes the prominent feature in the latter stages of EI is likely due to a lack of inhibition. [7] When considering the differential diagnosis of EI, other forms of ichthyosis such as superficial epidermolytic ichthyosis (SEI), which is due to mutations in KRT2, can be considered. [3, 8] In a study where 26 families with keratinopathic ichthyosis and their genetic mutations were studied, difficulty in clinically differentiating between EI and SEI was encountered. Some patients who were initially suspected to have EI and mutations in KRT1 or KRT10 were found to carry mutations in KRT2 and suffer from SEI, whereas others suspected to have SEI exhibited a milder phenotype of EI and carried mutations in KRT1 or KRT10. [9] Consequently, patients suspected to have either EI or SEI with no mutations identified in their corresponding genes may benefit from testing for mutations in other KRT genes. [3, 9] The diagnosis of EI can be made clinically in correlation with other findings such as pathology or molecular biology. Histopathology may reveal reticulated appearance of the epidermis, perinuclear vacuolization of keratinocytes of the stratum granulosum and corneum, increase in basophilic bodies and eosinophilic bodies with keratohyalin appearance, and compact hyperkeratosis of the stratum corneum with a trichohyalin appearance. [2, 4] EI and other forms of ichthyosis are treated with emollients, topical retinoids, keratolytic agents and topical analogs of vitamin D. [10, 11] The drug most commonly used in the treatment of generalized cases is acitretin. [6] The importance of establishing accurate diagnosis of EI such as in our case is that once discovered, parents of affected individuals within this family and cases with similar backgrounds can receive necessary genetic testing and counseling. The possibility of pregestational diagnosis may also be discussed and offered for future pregnancies. In addition, the exclusion of more severe forms of inherited EI can also be achieved with accurate diagnosis. In a region where consanguinity is more common than others, shedding light on the autosomal recessive form of EI can impact how we prevent, counsel and educate the Saudi population, motivating us to seek publication of this case. This case report stresses on the importance of establishing diagnosis and the correct mode of inheritance. It also addresses the genetic mutations, possible differential diagnosis and the most common and successful treatment modalities for EI.
CONCLUSION
EI is a rare dermatological ailment most commonly caused by autosomal dominant mutations in KRT1 and KRT10. However, other patterns of inheritance and mutations in other KRT genes have been reported. Genetic mutations should be identified when resources are available to complete the diagnostic picture and provide adequate counseling to patients and their families.
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